Amylase producing bacterial strain MB2 was isolated from soil and it showed maximum production of enzyme in 48 hours. Crude enzyme has an optimum temperature of 40 o C and optimum pH of 7.0. The relative enzyme activity of 97% was observed at pH 6. After incubation for 40oC, the enzyme lost only 2.5% of activity after 48 hours of incubation.
INTRODUCTION
Amylase is an industrially important enzyme, which break down starch into maltose and dextrins, which further finally degraded into glucose units. Due to the commercial application of amylase enzyme in paper industry, induction of sugar from production of sugar syrup, fabrics decision, liquefaction of starch, brewing industry, pharmaceuticals is essentially important for industrial purpose (Ito et The main source of amylase enzyme are plants, animals and microorganisms. Mainly, microorganisms are used for amylase production. Because of their stability at extreme conditions, biochemical versatility, the production rate is higher and large scale availability of microbial strains in a short time is possible at low cost production.
Amylase is also known as glycoside hydrolases as it acts on α 1, 4 glycosidic bond. They are highly specific for substrate. Alpha and beta are the main subtypes of amylase enzyme. Alpha amylase is faster acting enzyme as compared to beta amylase. Endoamylase and exoamylase are two categories of enzyme. Endoamylase enzyme led to the formation of linear and branched chain oligosaccharides by catalyzing hydrolysis in a random manner within the starch molecule. However, exoamylases produces shorter end products by hydrolyzing from the nonreducing end. Amylose and amylopectin are two glucose polymers which are connected by glycosidic bond and ultimately led to the formation of the starch molecule. Amylose is a linear polymer which consists of 6000 glucose units that are joined by α-1, 4 glycosidic bond, while amylopectin consists of 10-60 glucose units which are linked by α-1, 4 glycosidic bond by 15-45 glucose units having α-1, 6 linked side chains. To maintain their structural conformation, stability and activity amylase enzyme require calcium ion.
Amylase enzyme isolated from bacteria, fungi and yeast have been used in scientific research and in Out of different microbes, which are used as a source for production of amylase enzyme, the bacteria used predominantly for enzyme production as it is cheaper and faster than from other microbial species. Bacteria are also feasible for the recombination purpose as manipulation can be easily done with bacteria. A wide range of strains has been isolated and screened for amylase production from different environments. Bacillus is the strain which is most commonly isolated. However, Corynebcaterium, Rhodothermus, Lactobacillus, Pseudomonas also comes under the category of amylase enzyme production.
MATERIALS AND METHODS

Isolation and Screening of Strain
Soil sample was diluted and spread plated on medium plates containing nutrient agar media containing 1% starch.
After 24 hrs of incubation Petri plate were taken out and iodine was added to the plate zone of clearance occurs around the strain showing positive results after adding iodine. Depending upon the diameter of the zone of clearance stain MB2 was selected for further isolation and characterization of the enzyme
Growth of MB2 for Enzyme Production
MB2 strain was grown in nutrient broth containing 1% of the starch and incubate at 37°C, 150 RPM. After different interval, took out a flask, and transfer 1.5ml of culture in a microfuge tube. Followed by centrifugation at 8000 rpm for 15 mins. Separated out the supernatant and discard the pellet. The supernatant contained crude enzyme.
Enzyme Assay
The enzyme activity was studied by following the technique of Shaw et al. (1995) with certain modifications.
Assay mixture (500 µL) having 250 µL of starch (1%) in 0.2 M sodium phosphate buffer of appropriate pH and 50 µL of appropriately diluted enzyme was incubated at 40 o C for 10 min. After incubation, 750 µL of DNS reagent was added and the mixture was boiled for 10 min followed by the addition of 1.25 ml of distilled water. The absorbance was read at 540 NM in spectrophotometer with appropriate substrate and enzyme blank. Glucose was used as standard. One unit (U) of α-amylase is described as amount, which produces 1 mmol of glucose per mL per min.
Characterization of Amylase
Effect of Incubation Temperature on Amylase Activity
The effect of temperature on amylase was measured in the range of 30 to 80 o C. The reaction mixture was incubated for 10 min at different temperatures and the residual activity was determined.
Effect of pH on Amylase Activity
The effect of pH from 4.0 to 10.0 on the amylase activities was measured in 0.2 M citrate buffer (pH 4 -5), 0.2 M sodium phosphate buffer (pH 6 -8) and 0.2 M glycine-NaOH buffer (pH 9 -10). The relative amylase activity was determined after carrying out the reactions in different pH. 
pH Stability of Enzyme
To determine the stability at different pH, the enzyme was incubated for 12/24 h at different pH values before the residual activity was determined at pH 7.0
The effect of Cations/Inhibitors/Activators on Amylase Activity
Cations/activators/inhibitors (final concentration 5 mM) were added to a reaction medium. The enzyme activity was assayed under standard conditions and inhibition/activation was expressed as a percentage of the activity of control (without the effectors).
RESULTS AND DISCUSSIONS
From our work, different strains showed positive result of amylase production, but one strain MB2 shows larger zone of clearance. Hence MB2 bacterial strain (Figure 1 ) is chosen for the study of amylase. Figure 2 represents the growth profile of the selected strain. Growth and crude enzyme activity was observed at different interval of time. Upto 6 hours there was little growth, which is associated with slight extracellular enzyme production. With increase in time of incubation, the biomass and amylase production increased. After 24 hours of growth, enzyme activity of 145.5 U/ml was obtained. Maximum enzyme production of 350 U/ml was observed corresponding to an OD of 1.35 after 48 hours of growth. Crude enzyme was prepared after centrifugation of culture after 48 hours and the supernatant was used for further characterization of the enzyme.
Effect of incubation temperature was checked for temperature 30-80 o C (Figure 3 ). Minimum activity was observed at 30 o C. As the temperature increased to 40 o C, more than 30% of activity was increased. However, with further increases to 45 o C, there is a slight decrease (2%) in activity. There is a steep decrease in activity as temperature increased towards 80 o C. Almost negligible activity was observed at 80 o C due to loss in active structure or denaturation of enzymes.
In earlier studies reported by Behal et al., (2006) , the activity of AB 04 α-amylase was showed activity between 40 and 80 o C and the optimum activity was at 40 o C with more than 70% activity is observed up to 80 o C at pH 8.
Effect of pH on crude amylase shows less activity at lower and higher pH. Maximum activity was observed at pH 7.0 while 98% and 85% relative activity was observed at pH 6 and pH 8 respectively (Figure 4 ). Wide variation in optimum pH in amylases isolated from various sources has been reported in the literature as per source of the sample. The enzyme from MB2 strain variable activity in the presence of various metal ions as shown in 
